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Graity
MEMO TC: Mr. Gmeg Gllbertson
Soils Engineer District 2a
Mn/DOT
Box 490
Bemidji, MN 56601

FROM: Ron Urbach 62/€4/

RE: Sampling Information from the SHRP-LTPP Guide for Drilling
and Sampling Version 1

This is some of the information from the Drilling and Sampling
Guide that we discussed on April 26. This is not a copy of the
complete Guide but it covers the areas that we were discussing.
The information is to be used for all sampling and drilling on
the SHRP projects. It covers the GPS and SPS sections. This
information you can keep for your records and if you have any
further questions, give me a call or talk to Gene Skok.

I will be in Canada the week of April 30-May 5. I will have Gene
or Dick Ingberg give you a call concerning the SPS 5 information

that we also discussed. I will be in Bemidji working on the SPS

3 sections mid-week of April 30. '

It was nice to talk with you in Phoenix last week.

cc: Gene Skok

_ o . Pavement Management # Testing » Research
Also serving thru offices in Minneapolis, Hitibing. S1. Cloud. and Rochester. MN / Bismarck, Minol, and Williston, ND Bulings and Bozeman. MT { Chucago, IL
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MEMORANDUM
TECH MEMO NO: TM-EC-55 @ DATE: May 31, 1990
AUTHORS: J.L. Groeger-and G.E., Elking FILE: P1-TM-EC-55
DISTRIBUTION: R. Urbach, E. Lukanen, G. Skek, D. Ingberg, A. Hanna, &. Pelzuer,
B, Hadley
SUBJECT: Comments on Proposed Sampling Plan for SPS-5 Westbound Trunk

Highway 2 West of Bemidji, MN,

We have slightly revised the SPS-5 materials sampling plams you have
submitted for the above referenced project. The changes we have proposed are
as follows:

« Renumber the section 12 designation from 270510 to 270512. As it is
presently specified, the data from the twa sections currently designated
970510 will not be able to be enterad inte the RIMS (Regional

Information Management System) because -each test section must be
uniquely identified (see Figure 1).

+ Addition of four C-type cores. Two cores should be added before section
§ and twe cores should be added after section 12. Because there is &
transition of approximately a mile and a half between sections 8 and
9, there should be a way to quantify the bov._s:nf la.yeﬁs_(AC, treated
bam/su%lgsa) tgicknesses. Therefore cores C28 and C2% were added.

Cores C¥r-and were added to determine bound layer thicknesses at
the end of the project.

+ Relocation of the sampling area between section 9 and sectiom 10. We
propose to move the sampling area from near the end of sectien 9, to

neax the beginning of section 10. This will provide for more precise
layer thickness information for section 10.

+ One othar concern are core locations C-8, C-17, €-23 and C-28 on your
proposed sampling plan. We assume the Minnesota DOT would liks to have
six-inch cores instead of four-inch c;:n:es for thelr own testing
purposes. If this is the case then it is fine, otherwise, we do not
cea the need to take & six-inch core when a four-inch core will suffice.

4841 Keniwortn Ave., Sude 230 . Riverdate. Moryland 20737 ] (304} 779-2505 ] FAX 1.301-776-2507



OverLall, your pampling paans €av rhie prajant were very mood. The minox
changes we propose ars based on the methodology we are developing for material
sampling and testing plans for the SPS-5 experiments. 0f course, you may have
to revise thls further depending on dclual site conditions, If posaible, in the
future, please submit a copy of site plans and'profile sheats shewing rthe
location of the test sectlons. This will givae us a better idea of the
variabilicty in the cross-section of the entire project and be more useful when
reviewing materials sampling plans for the SPS experiments,

Please call us if you have any questions about this sampling plan.

/38

Attachments: Letter of 5/24/90 from Ron Urbach to Gary Elkins.
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SYSTEMS
PAVEMENT MANAGEMENT SYSTEMS MEMORANDUM
TO: See Distribution DATE: March 13, 1990
FROM: Willlam A. Phang FILE: 13.2.5

SUBJECT: Materials and Testing Plans for SP5 5 and SPS 6

in reviewing the Field Sampling and Laboratory Testing Memos for 8PS 5 and SPS 6 dated January 30
and January 29/90 respectively, and the Tech Memos TM-PGS-1 and TM-PCS-2 dated February 23/90,
"Rationale for Materlals Testing Proposed for SPS-5 and SPS-6" respectively, the impression Is very
strong that these proposals are ‘loaded’ towards more testing than say a GPS because of the extent
of the project and perhaps because of direct state funding.

Sowe may have a more austere perspective toeonsider at our March 23rd meeting. | have made some
suggestions attached, which considerably reduce the size of the testing plan, without itis hoped
compromising the qguality of the data.

A point of note in both SPS 5 and SPS 6 layouts Is the suggestion that the 500’ test sections are
spaced 300’ apart. Is this a confirmed change from the 100’ minimum transition?

Should we be considering FWD testing at this meeting? It has been put forward that this will be
similar to FWD testing of GPS sections. Itis my understanding that statistically speaking FWD
tests from ten (10) test points should be capable of representing the characteristics of what is
constructed as a uniform 500’ test section. The ten points should conceptually be randomly
selected. However because itis intended to follow the changes over time, measurement each time
needs to be at the same points. This is more easily accomplished when the points are equally
spaced, say at 100’ Intervals at lane center and in wheel track, for an SPS 5. Capturing the
characteristics of an existing concrete pavement for an SPS 6 is more complex, but can be done by
testing a small number of consecutive slabs, say five (5) to ten (10). Because of the overlays, it
would be useful to test more of the joints than slab center and edges. A suggested pattern would
be to test Hive points at slab center, five at pavement edge slab center, and 10 joints In the
wheel track. This would allow testing of about 3 test sections per day, or completion of FWD
testing at about the same time as drilling and sampling.

Distribution:

Amir Hanna
Adrian Pelzner
Guy Doré
Dennis Donnelly
Ed Harrigan

Jim Nichols
Brent Rauhut
Gene Skok

Bill Hadley

Gary Elkins .

415 LAWRENCE BELL DRIVE
UNIT #3

AMHERST, N.Y. 14221

TEL. (716) 632-0804

FAX (718) 632-4808
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Sampling and Testing of SPS-5 Projects

For the SPS-5 experiment, what needs to be known about the existing pavement for carrying
out the analysls?

As a minimum, the asphalt pavement thickness, and the stiffness modulus of the asphalt
concrete.

Based on the minimum, the following tests of the asphalt concrete are recommended:
Measurement of pavement thickness from cores taken at each end of a test sectlon

Measurement of resillent modulus at each end of the project. Because at this time M
testing is still mainly a research tqol, stifiness values are often obtalned by using the
correlations developed by Van der Poel and Heukelom from common tests of mix alr voids,
asphalt content, volume concentration of the aggregate, and the penetration (at 77" F
and 39.2° F) and softening point of the recovered asphalt cement.

The sampling requirements are:

2-4" 0D cores from each end of the test section. From these one can obtain thickness air
voids, asphalt content and volume concentration of the aggregate.

4-4" OD cores from each end of the project or near each end of the project {e.g.. between
sections 3 and 4, and 7 and 8). From these one obtain thicknesses and can do MR testing
as per the current SHRP protocol PO7.

1-12" core or block from say the middie of the project. The asphalt from Abson Recovery
can be tested for penetrationat 77 F and 39.2  F, and for softening point.

As a minlmum, the layer thicknesses of the base and subbase, the physical make up of the
materials, the relative condition/state, and the stiffness modulus. These properties are
also needed for the subgrade.

The following tests and sampling requirements are:

3 or more 12" dlameter access holes to the base, subbase, and subgrade, for natural
moisture and auger samples of these materlals. These are all taken in the same area as
the 4" cores for M, testing, say between sectlons 3 and 4. Spiit spoon or Shelby tube
samples to & below top of subgrade would be taken through one of these access holes.

The auger samples of unbound material are combined in the laboratory and samples split off
for testing. Tests are for particle size gradatlon and Atterberg Limits so that the
materials may be classified, natural moisture contents, moisture density relationships,
and resilient modulus.
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A4,

A 6'x4’ test pit from which a 12"x12” block of pavement is recovered, would permit
in-place density determinations of base, subbase, and subgrade, would permit measurement
of layer thickness, and would allow recovery of natural moisture samples and large samples
of base, subbase, and subgrade. The test pit shouid be located near the second set of 4"
MR cores, i.e., between sections 7 and 8.

For the overlays after construction, pavement thicknesses and stiffness modulus of the
overlays are neéded. Similar sampling as for the existing pavernent l.e., 2-4° OD cores at
each end of a section plus two sets each of elght 4" OD cores from two areas representing
the virgln mix and the recycled mix.

ther i

Molsture susceptibility determinations of the overlay mixes, carried out during mix design
of virgin and recycled mixes, could be helpful in future interpretation of pavement
distress and durability performance. Moisture susceptibility determination of the
existing pavement is of questionable value because itwould have to be done on re-heated
material, a process which does not yield similar results as for fresh mixes. Procedures
for moisture susceptibility testing of cores have not yet been developed. Mix design will
be done by the participating state, and any moisture susceptibllity testing should be
carried out at the same time. The state should be notified of any required testing, and
given a SHRP protocol.

Creep compliance of the overlay mixes, both virgin and recycled, and of the existing
pavement may be determined from cores. The resuits may be usefu! In future interpretation
of rutting. C.P. Valkering, et el indicated that static creep testing resuits
underestimates rut formation, so that a dynamic correctlon factor must be investigated
("Rutting Resistance of Asphalt Mixes Containing Non-Conventional and Polymer-Modified
Binders®, C.P. Valkering, D.J.L. Lancon, E. de Hilster, and D.A. Stoker, AAPT 1990). The
SHRP project on bituminous mixes would be recommending meaningful tests on asphalt mixes.
Because the current creep compliance test appears to be not inclusive, itis suggested
that testing of this nature be postponed.
.

Permeability of unbound granular bases may be of some value In future performance
interpretation. A_SHRP proto As permeability criterla are stiil being
sought, it would be useful to have at least two permeability measurements Inan SPS-5.
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Al

Sampling and Testing of SP$-6 Projects

For the SPS-6 experiment, what needs to be known about the existing pavement for carrying
out the analysis?

Asphalt Overlays on concrete pavement develop problems at joints and cracks in the
underlying concrete. Itis important to know where these cracks and [olnts are located.-
Pavement thicknesses are important,as are stiffnesses measured from cores or deduced from
deflection measurements. The presence of volds under a joint Is useful Information. A
knowledge of the coefficient of expansion of the concrete is useful.

A minimum number of results to characterize material properties of the concrete cores is
perhaps five. SHRP protocol P61 {Compressive Strength) and P64 {Static Modulus of
Electricity) require testing of 4" OD cores, while P62 (Splitting Tensile Strength)
require testing of 6" OD cores. [tJs proposed that five sets 4" and 6" cores for these
tests be taken (at every other transitions), with twe additional 4" cores at the ends of
the project. These additional cores will be used f MH testing of asphait treated
subbase is needed.,

To obtain bulk samples of subbase and subgrade, access is proposed through 3-12" core
holes at each end of the project. Tests for coefficient of expansion may be carried out
on blocks sawn from the 12" OD core, or on the additional 4" cores. Voids under the
pavement may be inferred from FWD tests at joints or from evidence of pumping or faulting.

As in concrete GPS test sections, a test pit will not be required, although there will be
then no opportunity to measure layer thickness or the in-place density of unbound subbase
or the subgrade. However if full depth patches are part of the intensive CPR, with
cooperation of the contractor, it may still be possible to carry out such in-situ
measurement,

There seems to be no need for CBR testing, as resilient modulus tests are to be performed
on the subgrade materials Permeability measurement of unbound granular subbase may prove
valuable.

(itis proposed In post-construction, sampling to take 10-4" OD cores and 20-6" OD cores,
and to use the 6" OD cores for tests for Bulk 8.G., Max. 8.G., and asphalt content. Since
alt previous tests by these procedures use 4™ OD cores, the reason for changing to 6" OD
cores is unclear).
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